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I. INTRODUCTION
Economic theory and previous empirical studies have identified a number of policy and institutional determinants of unemployment, including unemployment benefits, tax wedges, the structure of collective bargaining, employment protection legislation, minimum wages and hiring costs. Overall, previous empirical evidence has in general concluded that more rigid labor market institutions may obstruct job creation and tend to be associated with higher levels of unemployment. 3 However, almost of all these studies have focused on a subset of OECD industrial countries and, to the best of our knowledge, only two papers have analyzed the effect of labor market institutions for a broad sample of advanced and emerging economies: (i) Botero et al., (2004) analyze the effect of labor market regulations (employment laws, collective bargaining laws, and social security laws) on unemployment for a cross-country sample of 85 countries; (ii) Feldmann (2009) assesses the impact of labor market flexibility indicators (like those used in this paper) for a panel of 73 economies over the period 2000-03.
Our paper contributes to the empirical literature on the effects of labor market institutions on unemployment in three respects. First, it uses a broad sample of data for 97 countries over the period . This enables us to control for unobserved country-specific characteristics that may affect labor market performance and to assess how the effect of labor markets institutions has evolved over time. Second, while most of the empirical research has focused on single indicators of labor market institutions, this paper mainly focuses on a composite indicator of labor market flexibility (see Feldman 2009 and Bernal-Verdugo et al., 2011 for a similar approach). This is important given the inherently complex nature of labor market regulation and the evidence that improvements in labor market efficiency are likely to require reforms in more than one area of the labor market (Bassanini and Duval, 2009 ). Third, the paper analyzes the dynamic effect of labor market institutions on unemployment outcomes, controlling also for possible endogeneity and reverse causality from unemployment to labor market institutions. Indeed, as shown by previous empirical evidence, labor market reforms aimed at improving labor market flexibility tend to occur in periods of weak economic performance and high level of unemployment (Duval, 2008; Bernal-Verdugo et al., 2011) , which implies that OLS estimates of the effect of labor market institutions on unemployment may be biased downward.
Overall, the results suggest that policies aimed at increasing labor market flexibility may have an important effect in reducing unemployment. These policies, however, have to be properly designed to also improve the quality of employment and to minimize possible negative short-term effects, not investigated here, on inequality and job destruction.
The rest of the paper is organized as follows: in Section II we discuss the data and the variables used in our estimations. Section III outlines the empirical methodology and describes the results. Finally, Section IV summarizes the main findings and discusses some potential policy implications.
II. DATA AND DESCRIPTIVE STATISTICS
For this paper we assemble a panel of data for 97 countries from 1985 to 2008. In detail, (i) Minimum wages (area5bi) is based on the World Bank's Difficulty of Hiring and gives lower ratings to countries with a higher minimum wage; (ii) Hiring and firing regulations (area5bii) is based on the World Economic Forum's Global Competitiveness Report and gives a lower rating to countries in which the free hiring and firing of workers is impeded by regulation; (iii) Centralized collective bargaining (area5biii), based also on the WEF's Global Competitiveness Report, assigns ratings based on the centralization of the wage bargaining process, which are higher for countries with a more decentralized bargaining process; (iv) Mandated cost of hiring (area5biv) is based on the World Bank's Doing Business data on the cost of all social security and payroll taxes and the cost of other mandated benefits including those for retirement, sickness, health care, maternity leave, family allowance, and paid vacations and holidays associated with hiring an employee; (v) Mandated cost of worker dismissal (area5bv) is also based on the WB's Doing Business report, and rates countries according to the cost of the requirements for advance notice, severance payments, and penalties due when dismissing a redundant worker; (vi) Conscription (area5bvi), using data from the International Institute for Strategic Studies' "The Military Balance," and the War Resisters International's "World Survey of Conscription and Conscientious Objection to Military Service," rates countries based on the use and duration of military conscription, with the highest rating given to countries without military conscription.
All indicators are standardized on a 0-10 scale, with higher value of the indicator representing a more flexible labor market.
The sources of the data for the other variables used in the empirical analysis are the IMF's World Economic Outlook (WEO), the World Bank's World Development Indicators (WDI), the Penn World Table version 7.0 by Heston et al. (2011) and the database constructed by Laeven and Valencia (2010) on the occurrence of financial crises. The full list of variables, definitions and sources is provided in the Annex. Table 1 presents descriptive statistics for the labor market flexibility indicators and the unemployment outcomes analyzed in the paper. For the composite labor market flexibility indicator we have a total of 1214 observations, ranging from a minimum of 1.8 to a maximum of 9.5. Among the unemployment outcomes, we can notice that unemployment is mostly concentrated among young people aged between 15 and 24. Table 2 presents the correlation between unemployment outcomes and the labor market flexibility indicators. Not surprisingly, both unemployment outcomes and labor market flexibility indicators are positively correlated within each group. An exception is the statistically significant negative correlation between hiring and firing regulation and conscription. Among the unemployment outcomes the strongest correlation is between unemployment and long-term unemployment. Among the sub-components of the composite index of labor market flexibility, the strongest correlation is between hiring and firing regulation and the centralized wage bargaining. By construction, the composite indicator is strongly correlated with each of its sub-components. More interestingly, the correlation between unemployment outcomes and labor market flexibility indicators is in most of the cases negative and statistically significant. In particular, the composite labor market flexibility indicator is negatively correlated to all unemployment outcomes. Among the subindicators, those that tend to display a stronger negative correlation with the unemployment outcomes are, on average, the minimum wage and the hiring and firing regulation indicator. The strongest negative correlation is found between mandated hiring costs and youth unemployment.
III. EMPIRICAL METHODOLOGY AND RESULTS
In this section we discuss the empirical methodology used to analyze the relationship between labor market flexibility and unemployment outcomes, and we present the results of the econometric estimations under alternative model specifications.
We divide our empirical analysis in two parts. First, we estimate a static model specification to test for the hypothesis that the labor market regulations have a first order effect on unemployment outcomes. Second, we estimate a dynamic model specification to test whether labor market flexibility affects the change in unemployment over time. Our findings indicate that, after controlling for other macroeconomic and demographic variables, increases in labor market flexibility have a statistically significant negative impact both on the level and the change of unemployment outcomes for total, youth, and long-term unemployment. Static Relationship Between Unemployment and Labor Market Institutions
A. Static Relationship Between Unemployment and Labor Market Institutions
In order to assess the relationship between labor market flexibility and the level of unemployment we employ a standard static reduced-form specification in which unemployment is regressed against our measure of labor market flexibility and a set of macroeconomic and demographic variables as controls: (1) where is the unemployment rate (total, youth, or long-term unemployment) for country i at time t, represents country fixed effects that capture unobserved country-specific determinants of unemployment, , is a vector of control variables including a measure of the output gap (gap) to control for business cycle fluctuations, the size of government (lncg, proxied by the log of the ratio of government consumption to GDP), the degree of trade openness (lnopen, measured as the log of the ratio of total exports and imports to GDP), the rate of urbanization (lnurbpop), population density (lnpopdens), a crisis dummy (crisis) which takes value equal to 1 for the occurrence of a financial crisis and zero otherwise, and the lagged level of unemployment (U t-1 ).
The main results regarding the relationship between unemployment and labor market institutions are shown in Table 3 , which displays the estimates for the static specifications of the econometric model. First and foremost, it should be noted that, in all of the specifications, we find that improvements in the flexibility of labor market regulations have a statistically significant negative effect on the total unemployment rate. That is, increasing the rating of the composite labor market index by one standard deviation decreases, on average, the total unemployment rate by about 0.3-1.3 percentage points. In particular, the results for our baseline specification (first column), which includes only country fixed effects and our measure of the output gap as controls, suggest that a one standard deviation increase in the labor market index is associated with a 0.9 percentage point decrease in the unemployment rate.
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The effect is stronger when we consider data averaged over 5-year periods, as a 1 standard deviation increase in the labor market index decreases the unemployment rate by 1.3 percentage points (column IX), which implicitly suggests that the effects tend to be larger over the medium term. These results are in line with those obtained by previous studies (such as Scarpetta 1996 , Nickell 1997 , Blanchard and Wolfers 2000 , and Bassanini and Duval 2006 , who conclude that labor market institutions are key determinants of unemployment outcomes.
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Among the control variables, apart from the output gap, we find that government size has a significant effect on unemployment outcomes (column II). This result is consistent with previous empirical evidence suggesting that countries characterized by a larger government size and a larger share of public employment tend to have higher unemployment rates (e.g., Feldman, 2006) . Also important to note is the high persistence of unemployment rates. According to our estimation results, a one percentage point increase in previous unemployment translates into a 0.83 percentage point higher unemployment in the current period (0.82 when government size is included), which can be dubbed as a "momentum" effect of pre-existing unemployment rate levels (columns VII and VIII).
In order to assess whether the results are robust across different country groups characterized by different levels of economic development and to compare our results with previous studies, which usually focus on OECD countries, we repeat the estimation exercise for two mutually exclusive groups of countries, namely for OECD and non-OECD countries, with the corresponding results shown in Tables 4 and 5, respectively. Adding to the robustness of our previous results, we find that the effect of labor market flexibility on the unemployment rate is again very strong and negative for both groups of countries, with non-OECD countries displaying larger effects. In particular, looking at the baseline specification (columns 1 of Tables 4 and 5) we can observe that while a one standard deviation increase in the labor market institutions index is associated with a 0.96 percentage point decrease in unemployment for non-OECD countries, the effect in OECD countries is about 0.86 percentage points. Also in line with the previous results is the high persistence of unemployment rates (columns VII and VIII of Tables 4 and 5 ). Noteworthy, the OECD countries display a slightly higher degree of persistence than non-OECD countries. However, both the effect of the labor market flexibility on the unemployment rate and the persistence of unemployment are not statistically different between OECD and non-OECD countries. In fact, the 95 percent confidence band associated with the point estimates for OECD countries overlaps the 95 percent confidence band associated with the point estimates for non-OECD countries.
Successively, in order to assess whether the results are robust over time, equation (1) has been recursively re-estimated over the period 1980-2008 7 . The results obtained with this exercise are shown in Figure 1 and clearly suggest that the effect of labor market flexibility on the level of unemployment has increased over time. In particular, the effect of labor market flexibility on unemployment starts to become sizeable and statistically significant only after 2002. However, this finding has to be interpreted with caution because the number of panels over time is highly unbalanced, with a significantly higher number of observations after 2000.
In addition to total unemployment, we also consider the effect of labor market institutions on alternative types of unemployment. Tables 7 and 8 display the estimation results when youth and long-term unemployment, respectively, are used as dependent variables. In both cases, we obtain results that are consistent with those for overall unemployment, specifically that labor market flexibility has a strong and negative effect on both types of unemployment. Also, with the intention to obtain a more detailed assessment of the role of labor market institutions, we separately consider the six sub-components of the composite labor market index as explanatory variables in columns 2 through 7.
As for youth unemployment (see Table 7 ), we find that a one standard deviation increase in the composite labor markets index decreases unemployment by 1.41 percentage points, an effect significantly (at what level of significance) higher in magnitude than the figure obtained for total unemployment (Table 6 ). This may be taken as an indication of the potentially higher benefits obtained by young unemployed workers following an improvement in labor market institutions, when compared to those of the rest of the population, in terms of employment opportunities.
Among the sub-components of the general labor market institutions index, our results show that the hiring and firing regulations index (area5bii, in column 3) has a statistically significant negative effect on youth unemployment, as a one standard deviation increase in this sub-component index results in 0.78 percentage point decrease in youth unemployment. This result may be interpreted as an indication of the negative effect that hiring and firing rigidities have particularly on young workers, who may face stronger barriers to enter the labor market. Along these lines, Bassanini and Duval (2006) also find that, for OECD economies, strict employment protection legislation has negative effects on youth entry into labor markets.
The other sub-component that has a statistically significant negative effect on youth unemployment is the one related to military conscription (area5bvi, column 7): a one standard deviation improvement in the conscription index (that is, less conscription) yields a 1.58 percentage point reduction in youth unemployment. This may be interpreted as evidence that employers would rather not to hire young workers who have a higher probability of being recruited for the military service and thus reduce the fixed costs associated with hiring new personnel (e.g. recruiting, training, administrative, etc.).
With regards to long-term unemployment, the results shown in Table 8 indicate that a one standard deviation improvement in the composite labor market institutions index reduces long-term unemployment by 3.56 percentage points.
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As for the sub-components of the labor markets index, we notice that a one standard deviation improvement in the mandated cost of hiring index (area5biv, column 5) yields a 2.78 percentage point decrease in long-term unemployment, while a one standard deviation improvement in the conscription index (area5bvi, column 7) results in a 3.85 percentage point decrease, implying that military conscription may have long lasting effects.
For both youth and long-term unemployment, the degree of decentralization in the wage bargaining process (as measured by the area5biii index) does not seem to play an important role, as its coefficient is positive but not significantly different from zero in our estimations (columns 4 of Tables 7 and 8). 8 Note that long-term unemployment is measured as the percentage of total unemployment that is of long-term. That is, if one half of total unemployment is of long-term, then the corresponding figure would be 50 percent.
B. Dynamic Relationship Between Unemployment and Labor Market Institutions
In order to assess the relationship between labor market flexibility and changes in unemployment we use a dynamic reduced-form specification in which changes in unemployment are regressed against our measure of labor market flexibility and the set of macroeconomic and demographic variables described in the previous section:
In order to address endogeneity due to the presence of the lagged level of unemployment among the regressors and to reverse causality from changes in unemployment to labor market flexibility, equation (2) has been estimated using the two-step GMM-system estimator.
10 Table 9 displays the estimates for different specifications. Looking at the table, it is evident that improvements in labor market regulations that allow for a higher degree of flexibility have a statistically significant negative effect on changes in unemployment. That is, increasing the rating of the composite labor market index by one standard deviation decreases, on average, the change in the total unemployment rate by about 0.35-0.49 percentage points. In particular, the results for our baseline specification (first column), which include the lagged level of unemployment and our measure of output gap as controls, suggest that a one standard deviation increase in the labor market index is associated with a half percentage point decrease in the annual change in unemployment. Among the control variables, apart from lagged unemployment, we find that financial crises have a positive and statistically significant effect on changes in unemployment (column VII). This result is consistent with previous empirical evidence suggesting that financial crises lead to a significant and persistent increase in unemployment (e.g., Bernal-Verdugo et al., 2012).
Consistency of the two-step GMM estimates has been checked by using the Hansen and the Arellano-Bond tests. The Hansen J-test of over-identifying restrictions, which tests the overall validity of the instruments by analyzing the sample analog of the moment conditions used in the estimation process, cannot reject the null hypothesis that the full set of orthogonality conditions is valid (across the different specifications the p-value ranges from 0.2 to 0.4). The Arellano-Bond test for autocorrelation cannot reject the null hypothesis of no second-order serial correlation in the first-differenced error terms (across the different specifications the p-value ranges from 0.6 to 0.9).
In order to assess whether the results are robust across different country groups characterized by different levels of economic development we repeat the estimation exercise for OECD and non-OECD countries. As pointed out by Roodman (2009b) a problem with applying GMM-system estimator is that it may generate too many instruments which may reduce the efficiency of the two-step estimator and weaken the Hansen test of the instrument's joint validity. This could be an important issue when the number of countries is relatively small compared to the number of instruments, as in the case for the specification for OECD countries. To address this issue, and following Roodman's suggestion, for both group of countries we have applied the GMM-system estimator based on a collapsed number of instruments. The results obtained with this approach suggest that while the point estimate of the coefficient of labor market institutions is higher for non-OECD countries than for OECD countries, the estimated coefficients are not statistically different between the two groups (columns VII and VIII, Table 8 ).
As for the static specification, we also consider the effect of labor market institutions on changes in youth and long-term unemployment. The results displayed in Table 10 are consistent with those for overall unemployment, specifically that labor market flexibility has a strong and negative effect on the annual change of unemployment outcomes. In particular, the results suggest that an increase of one standard deviation in the composite labor market flexibility indicator decreases youth unemployment by about half percentage point, while long-term unemployment does so by nearly 2 percentage points.
In order to obtain a more detailed assessment of the role of labor market institutions on the changes in unemployment outcomes, we separately consider the six sub-components of the general labor markets index as explanatory variables. Starting with changes in the overall unemployment rate (column I, Table 11 ), we find that hiring and firing regulations and mandated costs of hiring have the strongest and most statistically significant effect. In addition, while hiring and firing regulations are found to have also a significant and negative impact on changes in youth unemployment, mandated costs of hiring are found to have a statistically significant effect on long-term unemployment (columns II and III, Table 11 ). Finally, military conscription is found to have a negative and statistically significant impact on change in both youth and long-term unemployment, but no significant effect on changes in the total unemployment rate.
IV. CONCLUSIONS
This paper contributes to the empirical literature on the effect of labor market institutions in three respects. First, while almost of all these studies have mostly focused on a subset of OECD industrial countries, our paper uses a broad sample of data of 97 countries over the period 1980-2008. Second, given the inherently complex nature of labor market regulation and the evidence that improvement in labor market efficiency are likely to require reforms in more than one area of the labor mark, the paper mainly focuses on a composite indicator of labor market flexibility. Third, the paper analyzes the dynamic effect of labor market institutions on unemployment outcomes, controlling also for possible endogeneity and reverse causality from unemployment to labor market institutions.
The effect of labor market flexibility on unemployment outcomes is assessed in two steps. First, we estimate a static model specification to test for the hypothesis that labor market regulations have a first order effect on unemployment outcomes. Second, we estimate a dynamic model specification to test whether labor market flexibility affects the change in unemployment over time. Our findings indicate that, after controlling for other macroeconomic and demographic variables, increases in the flexibility of labor market regulations and institutions have a statistically significant negative impact both on the level and the change of unemployment outcomes (i.e., total, youth, and long-term unemployment). Among the different labor market flexibility indicators analyzed, hiring and firing regulations and hiring costs are found to have the strongest effect.
Overall the results of the paper suggest that policies that enhance labor market flexibility should reduce unemployment. At the same time, this raises the issue of the design and possible sequence of such reforms, and the adoption of policies aimed also to improve the quality of employment and to minimize possible negative short-term effects, not investigated in this paper, on inequality and job destruction.While data available for our large set of countries lack the necessary level of details to answer this question, micro-and macro-studies on OECD countries over the decade showed that it is important to protect workers, rather than jobs, by coupling of unemployment benefits with pressure on unemployed to take jobs and measures to help them (Blanchard, 2006) . Moreover, employment protection should be designed in such a way to internalize social costs and not inhibit job creation and labor reallocation. Artificial restrictions on individual employment contracts should also be avoided. Note: U=unemployment; YU= youth unemployment; LU=long-term unemployment; L=composite labor market flexibility index; M= minimum wage; H=hiring and firing regulation; C=centralized collective bargaining; MCH=mandated cost of hiring; MCW=mandated cost of work dismissal; CO= conscription. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. Note: T-statistics based on robust clustered standard errors in parenthesis. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. Note: T-statistics based on robust clustered standard errors in parenthesis. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. Note: T-statistics based on robust clustered standard errors in parenthesis. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. Note: z-statistics in parenthesis. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. GMM-system estimator. Two-step using Windmeijer robust standard errors. All explanatory variables considered as endogenous and instrumented using up to 2 lags. Note: z-statistics in parenthesis. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. GMM-system estimator. Two-step using Windmeijer robust standard errors. All explanatory variables considered as endogenous and instrumented using 2 lags. The results reported for each indicator of labor market flexibility are based on separate regressions. z-statistics in parenthesis. *,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. GMM-system estimator. Two-step using Windmeijer robust standard errors. All explanatory variables considered as endogenous and instrumented using 2 lags. 
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